The impact of feeding flax as seed, meal, or oil to late-pregnant and lactating sows on fatty acid profiles in sows and their piglets was studied. Sixty second-and third-parity sows (Yorkshire × Landrace) were fed 1 of 4 diets from 68 d of gestation until 21 d of lactation. Diets were: control without flax (CTL, n = 15); 10% flaxseed supplementation (FS, n = 16); 6.5% flaxseed meal supplementation (FSM, n = 14); and 3.5% flaxseed oil supplementation (FSO, n = 15). All diets were isonitrogenous and isocaloric. Jugular blood samples were obtained from sows on d 62 and 110 of gestation and on d 2 and 21 of lactation. Milk samples were obtained on d 3 and 20 of lactation. Fatty acid profiles were established in plasma and milk. One piglet per litter was slaughtered on d 1 for determination of fatty acid profiles in carcass and brain tissue. On d 110 of gestation, sows fed FS and FSO had less SFA (P < 0.05), more PUFA (P < 0.001), more n-3 fatty acids (P < 0.001), and a decreased n-6/n-3 ratio (P < 0.001) in their serum than sows fed FSM. These same differences were present on d 21 of lactation with a decrease in MUFA also being observed (P < 0.05). Milk from sows fed FS and FSO showed increased n-3 fatty acids (P < 0.01) and decreased n-6/n-3 ratio (P < 0.001) on d 3 and 20 of lactation, as well as less SFA (P < 0.01) and MUFA (P < 0.05) and greater PUFA (P < 0.001) concentrations on d 20. Carcass and brain tissues from their newborn piglets also exhibited increased n-3 fatty acids (P < 0.001) and decreased n-6/n-3 ratio (P < 0.01) compared with piglets farrowed by sows fed FSM. Results demonstrated that feeding flax as seed or oil has significant effects on the fatty acid profile in sows and their offspring and that these changes are due to the oil content of flax because they were not observed when sows were fed FSM.
INTRODUCTION
In recent years, much attention focused on determining the beneficial roles of various fatty acids and it was clearly established that long-chain PUFA are important for the visual, neural, and brain development of the neonate (Kurlak and Stephenson, 1999; Uauy and Dangour, 2006) . In swine, there are indications that supplementation with n-3 fatty acids in the diet of sows can enhance performance of sows and their piglets (Kim et al., 2007; Mateo et al., 2009) . Furthermore, feeding flaxseed to pregnant and lactating sows increased piglet growth rate (Baidoo et al., 2003a ). Yet, to understand the mechanisms of action for such dietary treatments it is essential to document which, if any, changes in fatty acids take place at the sow and the piglet levels. Dietary supplementation of the maternal diet with PUFA in gestation and lactation was shown to affect the plasma fatty acid profiles of dams, neonates, or both in various species such as rats (Yamamoto et al., 1987) , dogs (Bauer et al., 2006) , cows (Petit et al., 2004) , goats (Duvaux-Ponter et al., 2008) , and ewes (Zhang et al., 2006) . In swine, most research on feeding PUFA to late-
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pregnant and lactating sows has centered on the effects of using fish oils to alter the n-3/n-6 ratio in sows and their piglets (Arbuckle et al., 1991; Arbuckle and Innis, 1992; Fritsche et al., 1993; Taugbol et al., 1993; Rooke et al., 1998 Rooke et al., , 2001a . It was recently shown that the fatty acid profile of plasma and tissues of suckling piglets is highly dependent on the maternal dietary composition and that this dietary impact persists for up to 3 wk after weaning (Lauridsen and Jensen, 2007) . Only 2 studies were reported on the effect of feeding flax to pregnant sows. Rooke et al. (2000) reported an increase in linolenic acid in plasma and adipose tissue of sows when feeding 1.75% flaxseed oil, and Baidoo et al. (2003b) reported an increase in n-3 fatty acids in the serum of neonatal piglets when feeding 10% flaxseed. Flaxseed is an excellent source of polyunsaturated oil in the form of α-linolenic acid, but it is also the richest source of plant lignans (Thompson et al., 1991) . Although lignans are classified as phytoestrogens (Stopper et al., 2005) , there is no information on their effects on sow performance.
The goals of the present study were 1) to establish detailed fatty acid profiles in the plasma of pregnant sows before and after dietary supplementation with flax and in carcasses and brains of neonatal piglets as well as in sow milk in early and late lactation, and 2) to demonstrate the differential effects of feeding flax as seed, meal, or oil on these fatty acid profiles.
MATERIALS AND METHODS
Animals were cared for according to a recommended code of practice (Agriculture and Agri-Food Canada, 1993) .
Sows and Treatments
Sixty second-and third-parity sows (Yorkshire × Landrace) were bred with semen from a pool of Landrace boars. On d 63 of gestation, they were equally divided into 4 dietary treatments until the end of lactation (d 21 postpartum). Diets were provided as of the last third of gestation when fetal growth is maximal. The nutritional regimens consisted of 1) standard diet (CTL, n = 15), 2) 10% flaxseed supplementation (FS, n = 16), 3) flaxseed meal supplementation equivalent to regimen 2 on an oil basis (FSM, n = 14) , and 4) flaxseed oil supplementation equivalent to regimen 2 on an oil basis (FSO, n = 15) . Sow feed intake during the gestational treatment was restricted and adjusted so that daily ME and protein intakes were similar among all groups, whereas sows were fed ad libitum during lactation. From d 63 to 100 of gestation sows in the CTL, FS, FSM, and FSO groups received 2.5, 2.4, 2.5, and 2.4 kg of feed in 1 daily meal (at 0800 h), respectively, whereas from d 101 until farrowing, they were fed 3.5, 3.4, 3.5, and 3.4 kg/d of feed, respectively. The treatment diets were incorporated in increasing amounts (25, 50, 50, 75, and 75%) to the standard gestation diet over 5 d, to reach 100% incorporation on d 68. All experimental diets were formulated to be isonitrogenous and isocaloric to the CTL diet, and formulations are shown in Tables 1 and 2 . Energy concentrations used for diet formulation were 21.8, 12.9, and 35.9 MJ/kg of DE for flaxseed, flaxseed meal, and flaxseed oil, respectively. Fat composition of flaxseed, flaxseed meal, and flaxseed oil is provided in Table 3 . Representative feed samples from experimental diets were taken regularly throughout the project to do compositional analyses (shown in Tables 1 and 2 ). Throughout lactation, fresh feed was given at 0800 and 1500 h. Sows received 1 kg of feed on d 1 (farrowing), 3 kg on d 2, 5 kg on d 3, and were fed ad libitum as of d 4. Body weight (at 0730 h) and backfat thickness (measured ultrasonically at the last rib, Scanmatic SM-1, Medimatic, Hellerup, Denmark) of sows were determined on d 62 and 110 of gestation as well as on d 2 and 22 of lactation. Sows were housed in individual stalls (0.6 × 2.1 m) during gestation and were transferred to farrowing crates on d 110 of gestation. Farrowings took place from February to June 2005.
Blood and Milk Sampling
Jugular blood samples were obtained from all sows at 1000 h on d 62 (before the onset of adaptation to dietary treatments) and 110 of gestation as well as on d 2 and 21 of lactation. Blood samples (10 mL) were collected in vacutainer tubes containing EDTA (Becton Dickinson and Co., Rutherford, NJ). They were put on ice and centrifuged within 20 min at 4°C for 30 min at 3,000 × g, and plasma was immediately recovered and frozen at −20°C until further analyses. Concentrations of fatty acids were measured in all samples. Representative milk samples were obtained from sows on d 3 and 20 of lactation by collecting milk from 3 glands on each side of the udder after an intravenous injection of 1.0 mL of oxytocin (20 IU/mL; PVU Victoriaville, Québec, Canada) was given. Pigs were separated from their dam for 45 min before oxytocin was injected. Collected milk was frozen at −20°C until fatty acid concentrations were determined.
Piglet Handling
Piglets were weighed within 24 h of farrowing (d 1) and litter size recorded. One male piglet per litter (average BW of 1.12, 1.09, 1.07, and 1.18 kg for CTL, FS, FSM, and FSO, respectively) was slaughtered on the day after parturition to determine fatty acid concentrations in the carcass and the brain. These piglets were stunned, exsanguinated, and their brain was promptly removed, weighed, cut in 1.0 × 1.0 cm sections, which were rapidly frozen in liquid nitrogen, and stored at Dietary flax and fatty acid profiles in sows and piglets −80°C. The head, tail, hooves, and remaining viscera were removed from the carcasses, which were frozen at −20°C until further analyses. Litters were then standardized (within dietary treatment group) to 10 ± 1 piglets.
Chemical Analyses
Piglet carcasses were ground 3 times in a meat grinder through a plate with 5-mm-diameter holes. They were put in a blender until homogenous in texture and were stored at −20°C. Frozen carcass and brain samples were pulverized in a grinder (Brinkmann, Retsh, Germany) using a plate with 1-mm-diameter holes and liquid nitrogen to keep the samples frozen throughout the process. Brain and carcass preparations were kept frozen at −80°C for further determination of fatty acid profiles.
Fatty Acid Profiles
Fatty acids measured in plasma and brain tissue were extracted using chloroform/methanol and the fatty acid methyl esters were prepared by base-catalyzed methylation using sodium methoxide as described by Cruz-Hernandez et al. (2004) . Fatty acid methyl es- ter profiles were measured at a split ratio of 1:60 by gas chromatography on a Hewlett-Packard 6890N chromatograph (Hewlett-Packard Ltée, Montreal, Québec, Canada) with an autosampler (model 7683B), equipped with a flame ionization detector and a Supelco SP-2380 fused silica capillary column (60 m × 0.25 mm, 0.2-μm film thickness). The column parameters were as follows: an initial column temperature of 148°C was maintained for 5 min; the temperature was then programmed at 7.25°C/min to 240°C and remained at this temperature for 6.31 min. Injector and detector temperatures were 260 and 300°C, respectively. The carrier gas was helium at 0.8 mL/min. Hydrogen flow to the detector was 40 mL/min, airflow was 450 mL/min, and the flow of helium make-up gas was 30 mL/min. Fatty acid peaks were identified using pure methyl ester standards (GLC-617, Nu-Chek Prep Inc., Elysian, MN) and Agilent ChemStation software [version B.01.01 (164), Hewlett-Packard Ltée]. Similar procedures were used to measure fatty acids in sow milk with 2 exceptions: 1) a sample-to-solvent ratio of 1:20 was used for extraction and 2) the column parameters differed. An initial column temperature of 145°C was maintained for 5 min; the temperature was then programmed at 6°C/min to 180°C. This temperature was maintained for 13 min and then increased 9°C/min to 240°C and remained at this temperature for 4.8 min. Fatty acids measured in carcasses of piglets were extracted according to the method described by Bligh and Dyer (1959) , and fatty acid methyl esters were prepared using boron trichloride in methanol and heating the methylation tubes in a boiling water bath. Fatty acid methyl ester profiles were measured using splitless gas chromatography on a Varian 3400 chromatograph (Varian, Palo Alto, CA) with an autosampler (model 8200), equipped with a flame ionization detector and a Supelco SP-2560 fused silica capillary column (100 m × 0.25 mm, 0.2-μm film thickness). The column parameters were as follows: an initial column temperature of 84°C was maintained for 2.58 min; the temperature was then programmed at 23.3°C/min to 175°C and remained at this temperature for 9.68 min, followed by a temperature program at 3.9°C/min to 220°C with a hold time of 0 min. The final temperature program was at 31°C/min to 235°C for 15.3 min. Injector and detector temperatures were 250 and 260°C, respectively. The carrier gas was hydrogen at 40 mL/min. Hydrogen flow to the detector was 30 mL/min, airflow was 350 mL/ min, and the flow of N 2 make-up gas was 20 mL/min. Fatty acid peaks were identified using pure methyl ester standards (GLC-617, Nu-Chek Prep Inc., Elysian, MN) and Varian Star software (version 5.51, Varian). All chemicals and solvents were analytical grade for all fatty acid analyses.
Statistical Analyses
The MIXED procedure (SAS Inst. Inc., Cary, NC) was used for statistical analyses according to a 1-way factorial design including the effect of nutritional treatment with the residual error being the error term used to test main effects of treatment. Repeated measures 
RESULTS

Sow BW and Backfat
Body weight and backfat thickness of sows throughout the experimental period are shown in Table 4 . Body weight differences from d 62 to 110 of gestation as well as from d 2 to 22 of lactation were not affected by treatment (P > 0.1). Body weights of sows at any of the measured times, using separate ANOVA, were also not affected (P > 0.1) by treatment. When looking at differences in backfat thickness in late-gestation or lactation, the contrast comparing FSM with FS and FSO sows in late-gestation tended to differ (P < 0.l) due to the fact that there was an increase in backfat for sows of all groups except FSM (Table 4 ). There was a tendency for backfat thickness to be greater in FS compared with FSO sows (P < 0.1) on d 62 and 110 of gestation, and this difference was significant on d 2 of lactation (P < 0.05) but not on d 21.
Fatty Acid Profiles in Sow Plasma
There were significant treatment × day interactions (P < 0.01) for plasma SFA, PUFA, n-3 fatty acids, and n-6/n-3 ratio, and because this interaction was significant for most of the dependent variables, separate analyses were done for each day and results in tables are Significant overall treatment effect (P < 0.05) for n-3, and n-6/n-3. MUFA: C16:1, C18:1n-7c, C18:1n-7t, C18:1n-9c, C18:1n-9t, C20:1, C22:1n-9c, and C24:1. 6 PUFA: C18:2n-6c, C18:2n-6, C18:3n-3, C18:3n-6, C20:2n-6, C20:3n-3, C20:3n-6, C20:4n-6, C20:5n-3, C22:4n-6, C22:5n-3, C22:5n-6, and C22:6n-3. Tables 5, 6 , and 7, respectively. At each of these sampling days, the relative amount of linolenic acid (C18:3n-3) and eicosapentaenoic acid (EPA, C20:5n-3) increased (P < 0.001) and that of arachidonic acid (C20:4n-6) decreased (P < 0.01) in FS and FSO compared with FSM sows. However, percent docosapentaenoic acid (DPA, C22:5n-3) and docosahexaenoic acid (DHA, C22:6n-3) were not altered by treatments (P > 0.1), except on d 21 of lactation where DPA concentration was increased with flax (P = 0.01). Percent SFA was affected by treatment (P < 0.05) on d 110 of gestation and 21 of lactation, with values being less in sows fed flax (P ≤ 0.05) and in FS and FSO compared with FSM sows (P < 0.05). Percent MUFA tended to be affected (P < 0.1) and was affected by treatment (P < 0.001) on d 2 and 21 of lactation, respectively, with values tending to be less (P < 0.1) or being less (P < 0.01) for FS and FSO compared with FSM sows on d The relative amount of n-3 fatty acids was affected by treatment on d 110 of gestation as well as on d 2 and 21 of lactation (P < 0.001). In all cases, values were greater in FS and FSO sows compared with FSM sows (P < 0.001). There was no treatment effect on n-6 fatty acids (P > 0.1) at any of these sampling days so that treatment altered the n-6/n-3 ratio (P < 0.001) with values being less for FS and FSO compared with FSM sows (P < 0.001).
Fatty Acid Profiles in Milk
There were overall treatment effects on the percent SFA (P < 0.01), MUFA (P = 0.01), PUFA (P < 0.001), n-3 (P < 0.001), and n-6/n-3 (P < 0.001) in sow milk using the repeated measures in time, with 2 contrasts (CTL vs. FS + FSM + FSO, and FSM vs. FS and Significant overall treatment effect (P < 0.05) for n-3, and n-6/n-3. MUFA: C16:1, C18:1n-7c, C18:1n-7t, C18:1n-9c, C18:1n-9t, C20:1, C22:1n-9c, and C24:1. 6 PUFA: C18:2n-6c, C18:2n-6, C18:3n-3, C18:3n-6, C20:2n-6, C20:3n-3, C20:3n-6, C20:4n-6, C20:5n-3, C22:4n-6, C22:5n-3, C22:5n-6, and C22:6n-3. FSO) always being significant (data not shown). There was also a day × treatment interaction (P ≤ 0.05) for all these variables except percent MUFA, and separate analyses for each day were done on all variables. Fatty acid profiles in milk on d 3 and 20 of lactation are shown in Tables 8 and 9 , respectively. On both days, the relative amount of linolenic acid and EPA increased (P < 0.01) and that of arachidonic acid decreased (P < 0.01) in FS and FSO compared with FSM sows. Percent DHA was not altered by treatments (P > 0.1) on either day of lactation, whereas the amount of DPA increased in FS and FSO compared with FSM sows on d 20 of lactation only (P < 0.001).
Values for SFA, MUFA, and PUFA were affected by treatment on d 20 of lactation only (P < 0.01) with values being less in FS and FSO compared with FSM for SFA and MUFA contents (P < 0.05) and greater for PUFA content (P < 0.001). There were more n-3 fatty acids (P < 0.01) and a decreased n-6/n-3 ratio (P < 0.001) in milk from FS and FSO compared with that from FSM sows on d 3 and 20 of lactation, whereas n-6 content was unaffected (P > 0.1). Diets were as follows: standard, CTL; 10% flaxseed supplementation, FS; 6.5% flaxseed meal supplementation, FSM; and 3.5% flaxseed oil supplementation, FSO. c = cis; t = trans.
2
Significant overall treatment effect (P < 0.05) for SFA, MUFA, PUFA, n-3, and n-6/n-3. MUFA: C16:1, C18:1n-7c, C18:1n-7t, C18:1n-9c, C18:1n-9t, C20:1, C22:1n-9c, and C24:1. 6 PUFA: C18:2n-6c, C18:2n-6, C18:3n-3, C18:3n-6, C20:2n-6, C20:3n-3, C20:3n-6, C20:4n-6, C20:5n-3, C22:4n-6, C22:5n-3, C22:5n-6, and C22:6n-3.
Dietary flax and fatty acid profiles in sows and piglets
Fatty Acid Profiles in Piglets
Fatty acid profiles in the carcass and brain of 24-hold piglets are shown in Tables 10 and 11, respectively. In both tissues, percent linolenic acid (P < 0.01) and DHA (P < 0.05) increased in piglets from FS and FSO sows compared with piglets from FSM sows. Amount of EPA also increased in carcasses (P < 0.001) and amount of DPA increased in brain (P < 0.001) of FS and FSO piglets compared with FSM piglets. On the other hand, percent arachidonic acid decreased in brain of FS and FSO piglets compared with FSM piglets (P < 0.001). There were no treatment effects on SFA, MUFA, or PUFA contents in brain tissue and carcasses (P > 0.1), except for a trend (P = 0.056) to have enhanced concentration of PUFA in carcasses from FS and FSO piglets compared with carcasses from FSM piglets. Values for n-3 were greater (P < 0.001) and those for n-6/n-3 ratio less (P < 0.01) in tissues from FS and FSO than FSM piglets, and brain tissue from FS and FSO piglets also contained less n-6 fatty acids (P < 0.001). Significant overall treatment effect (P < 0.05) for PUFA, n-3, and n-6/n-3. CLA includes all C18:2n-7 isomers and all C18:2n-6 isomers. C18:1n-7c, C18:1n-7t, C18:1n-9c, C18:1n-9t, C20:1, C22:1n-9c, and C24:1. 7 PUFA: C18:2n-6c, C18:2n-6, C18:3n-3, C18:3n-6, C20:2n-6, C20:3n-3, C20:3n-6, C20:4n-6, C20:5n-3, C22:4n-6, C22:5n-3, C22:5n-6, and C22:6n-3.
DISCUSSION
Feeding flax as seed or oil brought about significant changes in the fatty acid profiles of sow serum, milk, and carcasses and brain of their newborn piglets. The observations of Baidoo et al. (2003b) that reported no change in individual fatty acids in serum of sows and piglets fed flaxseed throughout gestation may be due to the low number of experimental units (i.e., 8 sows per treatment compared with 15 in the present study). Nevertheless, they observed an increase in total n-3 fatty acids at birth in serum from treated piglets, which corroborates the greater total n-3 fatty acids in brains and carcasses of piglets from FS and FSO sows in the current study. Interestingly, Baidoo et al. (2003b) observed this effect with a 10%, but not 5%, dietary supplementation of flaxseed; thereby, indicating a dose effect consistent with the effects observed with the 10% supplementation in the present trial. Changes in milk composition reported by Baidoo et al. (2003b) also agree with the present findings, indicating an increase in unsaturated and n-3 fatty acids and a decrease in SFA in milk from sows fed dietary flaxseed. However, current results show no change in n-6 fatty Significant overall treatment effect (P < 0.05) for n-3, n-6, n-6/n-3. MUFA: C16:1, C18:1n-7c, C18:1n-7t, C18:1n-9c, C18:1n-9t, C20:1, C22:1n-9c, and C24:1. 6 PUFA: C18:2n-6c, C18:2n-6, C18:3n-3, C18:3n-6, C20:2n-6, C20:3n-3, C20:3n-6, C20:4n-6, C20:5n-3, C22:4n-6, C22:5n-3, C22:5n-6, and C22:6n-3.
Dietary flax and fatty acid profiles in sows and piglets acids in milk from treated sows, whereas Baidoo et al. (2003b) reported an increase. Nevertheless, the n-6/n-3 ratio decreased with dietary flax in both studies. These alterations in fatty acid profiles are due to the oil fraction of the flax diet because such changes were observed when sows were fed FS or FSO but not FSM.
The importance of oil composition of the gestating sow diet on fatty acid content in tissues of piglets was demonstrated in numerous studies where sows were fed marine oils or CLA. Indeed, increases in n-3 PUFA in the blood and milk of sows and in blood and tissues of newborn piglets when feeding fish oils to gestating sows were reported by many authors (Fritsche et al., 1993; Taugbol et al., 1993; Rooke et al., 1998 Rooke et al., , 2001a Lauridsen and Jensen, 2007) . Furthermore, feeding CLA to gestating sows altered the fatty acid composition of colostral fat, as indicated by an increase in CLA isomers (Bontempo et al., 2004) , and similar increases were observed in milk fat when lactating sows were fed a source of CLA (Schmid et al., 2008) . The inclusion of marine oils in gestating sow diets has received much attention largely because they can increase DHA content in piglet tissues, whereby dietary supplementation with flaxseed oil did not affect DHA content (Rooke et al., 2000) . The amount of DHA present in piglet tissues is important because it is required for the developing brain and retina (Arbuckle and Innis, 1992) . Current findings are most interesting because they show that feeding FS or FSO can also bring about increases in DHA in carcass and brain tissues from 1-d-old piglets. This corroborates findings of Arbuckle and Innis (1992) who suggested that dietary C18:3n-3 can support the synthesis and deposition of DHA in neural tissues of newborn piglets, although only 24% as efficient as fish oil. Interestingly, the current observed increase in piglet DHA was not caused by changes in plasma or milk DHA of sows.
Dietary flax was shown to induce similar changes as those currently observed (i.e., increase in n-3 PUFA, decrease in n-6/n-3 ratio) in growing pigs (Corino et al., 2008) and replacement gilts (Farmer et al., 2007 ), yet only 1 study compared the effects of fish oil and flaxseed oil on fatty acid profiles of sows and piglets. Rooke et al. (2000) fed gestating sows diets containing maize, tuna, or flax as sources of oil and reported that even though changes in fatty acid deposition in fetal tissues were brought about by flax, these were less important than when sows were fed tuna oil. Interestingly, these authors reported differences in tissue responsiveness between fetal brain and liver, whereby the n-3 fatty acid supplementation needed to be done for a longer period of time (from d 4 instead of d 90 of gestation onward) to elicit an increase in n-3 fatty acids in brain than in liver of piglets. A difference in tissue responsiveness was also reported between brain and carcass tissues of neonatal pigs in the present study, whereby there was an increase in PUFA in carcasses but not in brain tissue of 1-d-old piglets from FS and FSO sows compared with CTL sows. However, increased n-3 fatty acids and decreased n-6/n-3 ratio were present in both tissues, but a decrease in n-6 fatty acids was observed in brain tissue only. Other tissue-specific changes include an increase in DPA in the brain of piglets from FS and FSO sows, whereas an increase in EPA was observed in carcasses. Huang et al. (2007) also reported differences in responsiveness to dietary DHA and arachidonic acid between neural and visceral tissues of neonatal piglets, which could be related to variations in enzymatic activity.
It is apparent that important changes in fatty acid composition of serum and milk of sows, and of fetal tissues can be brought about by supplementing the diet of sows with FS or FSO during the last third of gestation. Interestingly, the availability of fatty acids appears to be similar when flax is fed as seed or oil. Such differences were not observed when flax was offered as FSM, thereby establishing that the oil component of flax is responsible for bringing these changes about. It is now imperative to determine the possible beneficial impacts of those incurred changes on production parameters of sows and their litters, especially because flax is an important agricultural product.
In summary, flax is an important agricultural product and could be used to alter the fatty acid profiles of sows and their piglets. Feeding flax as seed or oil to sows during the last third of gestation increases PUFA and n-3 fatty acids and decreases the n-6/n-3 ratio in milk and blood of sows and in carcasses of newborn piglets. Increased n-3 fatty acids and decreased n-6/n-3 ratio were also present in the brain of piglets from sows fed FS or FSO. Such a change in fatty acid profile was not present when flax was provided as meal, indicating that it is linked to the oil component of the diet.
